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(54) [gno&ft] ^'j3>*«agi«±Hrffl5«5tf5x;vy# 



(57) [ftftnswmm'i 

i mm i ] imm&k*t s^a 

»Na. K, Li ©£W*#*ft**l0.3ppni JBTTC* 

r*»). rtJMSJ*W«a9W»^BSJ"J*» 1 6»ttl/r 
0 HS©£WS# 2 0 0 ppm feTF©i2^> 'J ##-5 

xjit* 5 c £ gftft <t r * v 3 >9& jk i#±ifffl 

[IMtn 3 ] lt$gi l * fctt 2 tcB*ti,fc:E£#5 * 
;l/7#{Cte^T, ff8BrtJBSP*s^«C< <t4>0.5ran©J?3 



2 

[»*S4] ifl*ai&l»>L3©t»r*l^l«CCgBlS 

[&Hj!©ffcNii&sft?in 

{0 00 1 } 

io stjwiswtaj' 'J 3>m*s B B B ?i^±tfffl©53?*'7 

[0 00 2] 



BEST AVAILABLE COPY 



(2) 

3 

aiSftS* B B B &SC>ttS££t0#U ;fc(,>T?f|IKl/T» 
fcfifSJBiitSH* 4 L T 7 - *JlMCUiE9&«: <fc 

■5 Kits <,>■&. 

C 0 0 0 3 ] C os?j&§nsE^*'^^^-> 

*'» . mis o r t > & mftic >\> -j xmtfcfc s tiicmm 

BiOtcibV^li? *>\>V#<<Ci<$^X{t> C©£ 

m?&ji©$ it* w-r s c i t ftw&w-mtcfcfS, <* nr t> 

{0 00 4] l^LT, ^mn^hkt, 9HCE%JJ?Z 

)vy #®&ffift±ic'o^xm.®9iZmti-tcm%:. 
*©rtE#¥?rc&st4{;t&<3^©c4 > c©¥» 

'irt^ffl^ioffS©)!^ (^0.5mnA>6 2nni) ©Hit 

tniasmmoy&wmzfomtb, m^tmBbtc^m 20 
H-c * i> 4 c 6 ©m$j£#> h ts. •2>53t# 7 x >\> v #1$ 
m>x&tix^zct*mw.b. ?<D)ivt;<Dffi&. m. 
mimzmmLtc m^w- 1 - 1 4 8 7 1 8 > 01 1 — 1 

48782. 01-148783) . 
{0 00 5] ±IB^ne©^icJ:-2>5^*'7X;b->*' 
». 3>#fe H B ?lt±cf«:<fcSJU7^^ffi©m^ 
ft8£###K:4>& < . £ /cji/ ^ **rtscc * h 7 

•j a >^MH©? l£±tf£$Sl< T^t r # . ty V ? > 
*ISJM>4fflt**««:i^±S i*S 4 t> 5 fij*?: 30 

(0 00 6] 4C3T. ifi¥©fiLS I f4fi©fc»K:tt 
SI B a D ft& 5"J 3 > £ x C ©iSffiSt© 

cc)t.iisfc*cc;u->^$!i3g©m^torse*©^7K 

W*. t£*Btttt*4 ,528,163 <HBIH»{c«^S53E 

^§nri,^Ji'7#B. *©rts«c¥m^8i^N B B B w© 

(g^fS**. -en«-t±l»-lfl,^0. lmmgg©k©-C*o 

T. Jf£##£Stfa©flii£-ca 0 . CtH*m.5mM± 

Fa1©ffiffl KB* 6 *>©-?«&*> o fc. 
[0 00 7 ] tt£KB6 2-369 7 4#&|R. iH*Sg© 
HttfbW l»**IRfsHc 1/ "C fp o fc£j&B»©j&te 0 a B * -e© 



#1*2 8 1 1 290 

4 

*fc. #BIBg6 1 -447 9 3-Sf&««. 1*311*0 HS 
£WS£2 0 Oppn «±©&BSE3l»0«aB«:«fco-C»fiS 
U fl-JI£OH«^ff$ 1 0 0 ppm WT©^*^© 

«fc o r BfiS 0 r & & ^ n iir ± ffis 
3. 3 6«c. ctx6 2^©^lfiK:ig^2nri^jU7--i< 

*>B5fBL/ci|5)fil«C. tvrft*>rtMfC0.5irmfcU:©J:5 

[0 00 8] EK£(£^V##7*ll£^)£3t!-&;fcs!> 

6 JWtS/ 7 t©« 4 1 X 

^ < ©Xg?rig^,©-Cigiii 4 te •) . «»W(c||ffl{b©a 
[0009] ^fiS-> 'j #$«-MK# B B B ft-C$>9 - 
-2.. L^O. ^^©'J-V^iil^S^L/i&rl^cS) 

[0010] 

[^©^L/cfc^iTSPga] fifoT. ^nn^ff 

wtc^m?a©jiB^)i5:rtiit, ^«us)i**w<fra 
-®«js©s3?^-7^^^!K(ctec>r. zviHmzmm 

©US (0.5mmW±) *>6&SKKK©^J«^ 

3 >BBS«ti^©;w^ sKtt©jg^ii**i— 5£<bur *j >3 . 
ashmen^ ') 3 >#iS B i©?i#±tf* :t 2cSor^fto*is 

[0011] 

=3 >#fe B |? I # ±if ffl5^^/^ x fry i >r . ?f Jl 

SRSNa . K. Li ^Wa-€-n-eno.3ppm WT-CA1 

z>&m&E%*f ; ?7-mxft>i$,b. pimmmm&ottM, 
') mzmwibxttznimicmimomz 0. 



(3) 
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[0012] ±fEfc*$<,>-c. nmsumffidteikwiimE 

') tint bX «> OHS4 1 7 0 ppm KTF£W 
■f S#£?L14©f 'J z.^tf-Z&Mt & C £ 

. swcuswtc^ra^aw^fiS^ v * *n© 

0H8^*fi*2 0 Oppm WTi-TSCi^-CtS. 
[0 0 1 3 ] *t/t. ifBrtJI^-ffcfe^llftfWKfcSi 

feos^i^yrttf^^^fS-f s#«£L--c. @ io 

£j&^y##7Xll©JlM«. 3!££fc{t*1-J14lH]fi;* 

i*&#6> ^rt§|Hc7-?S«3|K.£5BS#Hm4ffJ 

Oppm WTO^M^fiic^'^ta^J&TSo C©# B B B 
K&tv?ST O H g^Wfl# 2 0 0 pprn fcTF©jgf!fl£^> 20 

©&©£^S. 
[0014] 

[ft ffl] $^fl©5^*7X7*#tt, ttll#Na . 
K. Li ^ffffl-e-tl^no.3ppdaTfA1 ^Wfi5ppm 

W±©M B B B »^^S^^ L < tt t ©^S5^t& £ # 
HS^jS © *§B L T & S £StiS53l 

tf^x/i-e&S. c©£^^3S#7*JIttJ*8Mjn8&iK 30 
*i/E.©;U^sK©rtS|J^©i»e3l4^-{c-rSt*«:;i/^ 
#©tt*W«K4** < t . V 'J a >W&B3 l*±lfH 

(ifol 4 5 O'C) ©3&^B44>fc< urt,>s. C©?Hf 
©^Sifi^CC^KS^liE^^ffl^ S J: 5 KflWEf 

[0015] ±ie«:tei,>r ai SWSBif&Sfgccw b 

5ppm jy±^SiL/. *©±^«^CC$IM$tlife© 

*lS*A©Al *««t*fi6 0ppn«T-C*0. 
±i|j!in3-ti-Cfeltii%Stt!RFtC|ni±L!5:l»©-C. 5&t> 40 
L 6 0 ppm ©A 1 ^Wg©JS B 1,!It^53?*&©i£fflA 5 I 

[0 0 1 6 ] mc7)liJ<)7iMV$>Z>Na , K. Li© 
*USJl©aj|*«< f £©■?** ©£WS#0. 3 ppm tt 

y*©4*tto-c*eaoH*grt«2 o o PP m «t©w 

<?4>ft < £ 4>0. 5 HnW±**T SaM^SSi/ U * #5 * 
JBt?*4. C©H3 0.5mmli(±©^^^i;**'7X 50 
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HB&a&Ti&ffig-C* 0 . O H»£Wfi#->E©ffiHl*J 
«:*i©T. ->'j3>KfSrt^©^lS^-^fcl/. •> 

©! i a±mmm<t l . *sm£ l xisimnvt&amA 
©*/w«#^K#&t»iww©i/ y ? >wta#n 

[0017] *»M«:tfi*)*iU , >!K4Bart'*«:«, % 

-rs©r . 5/ y *tt«d>tt < 4 fc-waWBSfir^y 

ju-;>*i*3ffi«ctf#-rs. c©tt#$Jlccj:i5f?wetyc£t 
stis©sw&£ja-> arfsxjiJMJKEcff s r # 

[0018] iifBfcfc^T&fifte^y *^«Hi*6g 
•C*SCt©*&6-f. OHS^Wfil 7 0 ppm fcTFS 
* L . *>o#£7L14©-> <) Joiiv X&PXUb 

t»i©©fe©-C*-5i. cn^HtrlBL/cT-i'flJtm^Ka: 

§trH*t»fiX3 ns©*t?jiMn<j{c«i»fa©sw^-> 
u * xs^^-r s c £ at tr & t, >. 

[0019] *»W©-».«K*sWS«fc5«:. #^att 
©#!!©£)&-> 'J Lfc»^«:«. 5 L 3 

o o g/»©«^'CJi'^!Kjgtt©ji-BSftrtKeaeo. 

toWfrhWMffifc? Z c t ec <fc o ^^©SWl^fiR 

[0 02 0] OHS*U 7 0 ppm feLh-C4>rtJS£ Ltjfe 
M8©amHtt£0K:f»6ti*#. ^ D a B rt)l©OH*^ 

©OH»^WS«^2 0 0 ppm W±©4>©tCftS. rtH 
©O H«^Wfi*5 2 0 0 ppm «±K«C 5 £ •> <) 3 >#*S 
«l#±lfie^f«:*jW4i"J a >B«ffl©±T«tt*J 

®co, 5l#±tf/c>y3>m^ B |©s©^»^tJniL- 

Wft*i 5 0 0 ppm «±tC& 5 £ y 3 >#MS©5 1 # ± 
[0 02 1 ] C©«fc5ttaf3E«StT©OH*4d*L. 

*»o**attt?* &«MK#AK&iiK!' y 

^7>H©JH44*n*^f5?L. tt«»fSTSt»*>i5>*'/ 
^feJja*^fl?S*S^Bffe©4^o©^«:«J: 
<5'>y*4^L. C©6«SBf"CB*4»a*>. 



(4) 



&©&©£ C £#-C# s„ 
[002 2] 

5. mH«Cw^fiSl«B*a*2*JW. ffilrtK 
+ + fr-( 1 a*^RRSnt(,>i. C©§9* + e?v 1 

#ES3*n:(,>S. Sft3B. Na. K. Li £WS# 
•^n-^no.appm WT-CA1 £Wg#5ppm tLbr** 10 

[002 3] %KfiieBK3«ftP6ikV5£Sft3 

c©hp« y > ^Komi«si-r «t 9 »c*7 -cbmw 

S. *WB5ril' , >jK«ft3rt«:*a^#H«8*«j« 
3ti\ 0 HSigS 1 7 0 ppm MTVtUa&MM&titi' 
>)*)®6%sZ&9fr P>ii>a-^ojKS*'x#fflm 8 rttc 20 

«&-f a. y hwq bo HSr^a 1 7 0 P pm t*r 
©#nw»i§© *>©-c*ftB*«fc y * 

#■5X11 (rtlfSP) StfSytAtCBl^lLttCDtOr* 

»6BttS3 0~l 0 0 0 um<Db<Dlfitim-Ci!Z1fi. 
&tb<ttti&l 00-300 Mmt»9, ^?Ltt* 

[0 02 4] ^^>y*^6BSft3©rtffl(C|Sjwr^ 
£3ti. *ft3©rtffifCjf-f£l${CB4>&< £t>-8B# 30 

tc/j: 0 . fltfeS ti&dlft/ y *» 6 BJU? 3 ©rt 

b. $>h& c#>mmmviicm}btcmmE%)\<-y# : & 

*3*ffill*J«:EiBt,. *©rtffifc»J§£Jifci''J##? 
XH 4 £»(£3 ft. L*> btOUGUgt&SSXa 
Cft£#BJtel$5' y *»iOfi^B*0IEO-CU*S 40 
lflK&t&U SI ©rtffi«:?e-3-C^flJ$#^SJI3© 
Slti^Ml. S! 1 £@£3#&a*6C©E£*W*JI 

Si eb$k:2&w£i&-> y * #5 xn£^j$-f ftifi^f 

* 1 
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«CC©«S*'X^BM8rtK:^fi£^y *t&6#«*&3 

*£. g(c. ^'>#S{*3©BfiSK:lSL. $&H£rtffi 
fr6M^»3tf£8Br^^tt*iBt5bi^«S© 
^T4*-7^tf5Ci%<. XfcfciSKfcCTS© 

E3t8}£fil£E3 iti C £#r # 3„ 

[0025] ^m&m 3 y *» e zmm® 

T-*»«9*q«tt-CA*. ttg£L?UIBS&MC&© 
gffi2**i ! ^r*S36J > 3#kLb-C7--*S5[m-r £C 
£fc?Jtfi-C*a. *ftHH£*&©%iB£Jl'?#Sttn 

1 £Bffi#3ti-r. y >tfWDWmiWrtXii< C£# 
[0 02 6] »2H«:±a©*ffiKJ:0jefiJi3ti4#IS 
Jc. C©;l/^^B^?S53S^7XJB£Lr^fiS3ni) 

Mm 3 £ . ^ B a a M^-> y *©(c «t 0 »js 3 titcitsm 

©F»3JS4£A>6&£. rt/14BOH«^WS2 0 Oppm 
WT©aW^)S^y**'^^)ir. H3B0.5mmW±-C 
?fl3BNa . K. Li ©*fra*J**i*tio.3 
ppm OT-C> Al £Wfi**5ppm «±"C*S. 
[0027] 

[HJIfi 1 3 ffim<Dl3&lC <fc 9 . 10 0-30 

L. /13 1 4irm©t&#JI£J&£3it. 7-?mmiCJ:<Q 
rtfl»» £ AQOMStt 3 * S £ BWc #»ftefiRS' y £ 
7- *tt«c J: aiHS#ffi**iC«M LfrlBi»(*)l©rt 
ffl«C#»3ti-H3i^ 1 imOaWteJSJ/ 'J*X/5^Jl**r 
T-S^d 7.9mm. jSS 1 4 -f >^©5^-7^;b'^sJ<?: 

[0 02 8] %®EW®t b-CiZWffilt LTNa 0. 1 
6ppm, K0. lOppm, Li 0.2 2ppm SO'Al 8.2 pp 

m *&ts*mzm l. ftmt bx&muatm^ 

H B B M^fiS-> y *©B&e»?tJ 1 0 0 - 3 0 0 (i m ©ita 
Ii8, 4. lRV0.5m'/g(D'b(D-C7m&'3 : 8& 

©^%r>fcfe©*syjSKbyt. -e©*sm%;fc*i«c^ 

[HI] 



MI4©« 







(5) 


«f»2 8 1 1 2 9 0 


9 


(m7q) 


OHS 
(ppm) 


10 


1 


0.5 


62 




MB 2 


0.5 


161 


0 ± 


$m 3 


1 


43 


0 ± 


H*4 4 


4 


73 


n ± 


JtttWl 


0.5 


250 




Jt««2 


0.5 


620 


pi ± 




8 


63 











[0029] 

ft 2 



©¥$ffl*ft2Km-r. 

Cft2] 





* 


Hs tt ; 


m (%) 






2#@ 


3*@ 


m i 


100 


90 


80 


Ktt 2 


90 


90 


70 


Ktt 3 


90 


90 


70 


K*4 4 


90 


80 


70 


tfcttW 1 


90 


50 




Jt«W2 


80 


40 




Jt«W3 


80 


50 





n©Hi§*^Lt:<,»s. 

[0 03 0]ttMMl&P2®Jtftt2. 2#g©3l£± 30 

* -> fc. tttgffl 3 « 2 *a©3 I *±lf *>7£K£ ft 9 . 
3 * a 1 ft ±fcf0q«N £ ft o fc*t. * ? *'l*Jffi 

[0031] cc-c«FKaasnsci«. *&w©i* 

Hi. 2. 3&0'4-C«3*©#^ B a B ^ , ;3>?r«iit 

fca-c i <> igffiKjgHjjjf o r i» fc c t 

-C*£„ *40 

* 3 



* [003 2] 

[HJS0I3 ] ruftffi i j ©tm 1 ©fBK&ttr. ttn 

SftffliOrNa 0.4 lppm . Ko.2 0ppm. Li 0.2 
lppiSCFAl 7.9 ppm 

0.3 Oppm , K0.4 5ppm , Li 0.2 4ppm , RtfAl 
8.7ppni XBNa 0. 1 8 pptn , K0.0 8ppm. Li 1.9 
ppm . SO'Al 3.5ppm©W*)4SW , rS7XSI&'CfP 

ft 3^?. 

[ft3] 







ft BEI ib 


$ (%) 






2*a 


3*a 


SB* 1 


100 


90 


80 


th«W4 


100 


90 


70 


th«W5 


100 


90 


70 


Jt«W6 


90 


50 





(6) *5f1*2 8 1 1 2 9 0 

11 12 

[0033 ] IK, ISI4lRi>-tt^4. [*4] 

* 4 







(Q ■ cm) 


(XL0 l8 atm/cc) 






1300 


1.6 






1200 


1.5 






1300 


1.8 






300 


1.6 






1200 


1.9 




3*B 


050 


1.7 



SSt-Ct^. it^4RO*5-C«JU->-m®g|5©TJl' 
[0034] 

[mmm 4 ] rnjst?!i 1 j ©i*f4 1 tmmowMz&m 
imEMSWLis v tJtdmjtMZitxfrt,, 7- mm 

V\Hfflfrfbm®M%bLXfam 8mm©l 4 >^(D^)l 

mvnm-c aafr^it. use ©ju ? «k-css«w zmm 

^2*B«5 0%CC{£Tt/c„ 30 
[0035] 

WftibtNa 0.2 lppm . K0.13pp 
m, Li 0. 1 9 ppm RO'Al 1 1.4 ppm *£*trSttg 
#tfn 0 0--3 0 0 y m©*SI»{C, ^RW^JjiSNa < 
0.0 1 ppm , K<0.0 5 ppm . Li < 0.0 1 ppm Al 0. 
0 2 ppm, Fe <0.0 SppmRtXCu <0. 0 1 ppm "CO 
H»8 3 ppm £=frr&tftfi$M&l 0 0~3 0 0ym©it 

8110.4 m 1 /s**rr 

t/!/*»*^#rt)lffllW4il/-C. *»9JXtfcffllBflK 40 
©#& -CftffitCjf i* 1. 1 mm©^fiS'> U ##5 XgBJiJf £ 
W-r5^J!8.0mm©Sl 4 ^^©B^tf^XJl/ 

f^fiS vmrnm 2 isiRo^ffi-p^isatb^Bi^fcff , * 

2 ©KM 1 iHWOlUMclSifcWifchfc. 
[0036] 



i«iiMaa«*««ftr*# < . *es3i*±tf ska?*© 
cift<. $ 2» jKrt*ffi©SB#W&{8 
ttfcj&i'fc< , ffl»0©$U66?l*±tf**f ottffi* 
L x &*> *? ooK^ISfift* 

$r»5ci*n?f IK, $^©53l;i/^7K©K 
j»«c|igUT, A^tfrtJi©-^^ y ^*'7X)i©j©f4i 
OTfi£*Kfitc* -5 *M9<d bozmir s t & < . 
Sjs©s^^^?Ltt©^)S-> y xtfvzmz&mtz 

[Hffi©ffl#&3Wn 

[01 ] *«M©*ffiK«W3nS5^l'^!p»JSfflB 
3&£MIS§©»rWfBga 

[02] *#EMO*j£«:«fc»JS6ft553eiW^#®-» 

Wdttna-c**. 

1 

2 IH&ite. 

3 mmm . 

4 astessf yatfsxii. 

5 mm > 

6 ^«i/y*«. 

7 s. 

8 Asstfx^B^. 

9 yX;k 

10 



(7) 



8*F2 8 1 1 29 0 



[HI ] 



l®2) 





03 56-17996 (J P. A) 
0253-113817 (J P, A) 
03 60-137892 ( J P, A) 
03 63-166791 (J P. A) 
BS59- 213697 (JP, A) 
¥ 1 -148783 (J P, A) 



(58)S!SOfc#»(Int.CI. § . DB«) 
C30B 28/00 - 35/00 
C03B 20/00 
C30B 15/10 
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